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Abstract of JP63237795 

PURPOSE:To permit high-efficient production 
of apo lipoprotein by transforming the host 
cells with a plasmid recombinant manifesting 
the proapo lipoprotein gene, then culturing the 
transformation. 

CONSTITUTION:A plasmid recombinant 
manifesting lipoprotein gene is prepared by 
introducing a gene coding human apo A-ll into 
a plasmid vector. Then, host cells are 
transformed with the recombinant and the 
recombined cells are cultured to collect human 
apo-ll. The manifestation modes of the gene in 
the vector and a variety of factors used 
therefor are not restricted. For example, when 
Escherichia coli is used as the host cells, any 
systems such as a system directly manifesting 
in the cell bodies or another system 
manifesting the secretion in the periplasmic 
layer can be used. 
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TTT CTT 

TTA GTG 

AAT CAC 

ACT QTT 

TGA CAA 

GAC CTG 

CTG GAC 



CCG TGC 

GGC ACG 
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CAA GCG 
GTT CGC 

GTA GAA AGC 
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TCT CCG GAG CTG CAG GCC GAG 
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GCT AA* TCG TAG TTC GAA A 

CQA TTT AGC ATG AAG CTT T 

TCC AAA GAA CAA CTG ACA CCG 

AGG TTT CTT CTT GAC TGT GGC 

CTG ATC AAG AAA GCC GGT ACC 

GAC TAG TTC TTT CGG CCA TGC 

GAG CTG GTT AAC TTC CTG TCC 

CTC GAC CAA TTG AAG GAC AGG 

TAC TTC GTG GAA TTA GGC ACT 

ATG AAG CAC CTT AAT CCG TGA 
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CAA GCG 
GTT CGC 

AAA GAA CCG TGC GTA GAA Ann 
TTT CTT GGC ACG CAT CTT TCG 

JTA GTG AGC CAG TAC TTC PAR 
AAT CAC TCG GTC ATG AAG GTC 

££T @ TT ACT GAT TAC GGT AAA 
TGA CAA TGA CTA ATG CCA TTT 

rr£ £T§ £ TG °AA AAA GTT AAA 
CTG GAC TAC CTT TTT CAA TTT 



TCT 
AGA 


CCG 
GGC 


GAG 
CTC 


CTG 
GAC 


CAG 
GTC 


GCC 
CGG 


GAG 
CTC 


GCf 
CGA 


AAA 
TTT 


TCG 
AGC 


TAC 
ATG 


TTC 
AAG 


GAA 
CTT 


AAG 
TTC 


TCC 
AGG 


AAA 
TTT 


GAA 
CTT 


CAA 
GTT 


CTG 
GAC 


ACA 
TGT 


CCG 
GGC 


CTG 
GAC 


ATC 
TAG 


AAG 
TTC 


AAA 
TTT 


GCC 
CGG 


GGT 
CCA 


ACC 
TGG 


GAG 
CTC 


CTG 
GAC 


GTT 
CAA 


AAC 
TTG 


TTC 
AAG 


CTG 
GAC 


TCC 
AGG 


TAC 
ATG 


TTC 
AAG 


GTG 
CAC 


GAA 
CTT 


TTA 
AAT 


GGC 
CCG 


ACT 
TGA 
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PCA-Ala-Lys-G!u-Pro-Cvs- Val-Glu-Ser 
10 

Leu-Val-Ser-Gln-Tyr-Phe-QIn-Thr- Val 
20 

Thr-Aso-Tyr-Gly- LY5- Asp- Leu-Met -Glu 
30 

Lys- Val- Lys-Ser-Pro-Glu-Leu-GIn- Ala 

40 

Glu-Ala-Lys-Ser-Tyr-Phe-Giu- Lys-Ser 
50 

Lys-Gtu-Gln-Leu-Thr-Pro-Leu- I le- Lys 
60 

Lys-Ala-Gly-Thr-Glu- Leu-Val-Asn- Phe 

70 

Leu-Ser-Tyr-Phe- Val-Glu-Leu-Giy-Thr- 
Gln-Pro-Ala-Thr-Gln-COOH (A) 
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GTT 
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GGC 
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AAG 


AAA 


GCC 
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TTT 


CGG 
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AGG 
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AAG 
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CTT 


AAT 
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TGA 




CAA 


CCT 


GCG 


ACA 


CAG 
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GTT 


GGA 


CGC 


TGT 


GTC 


5' 


( 1 ) 



5' 
3' 



CAA GCG 
GTT CGC 



AAA GAA CCG TGC GTA GAA AGC 

TTT CTT GGC ACQ CAT CTT TCG 

TTA GTG AGC CAG TAC TTC CAG 

AAT CAC TCG GTC ATG AAG GTC 

ACT GTT ACT GAT TAC GGT AAA 

TGA CAA TGA CTA ATG CCA TTT 

GAC CTG ATG GAA AAA GTT AAA 

CTG GAC TAC CTT TTT CAA TTT 
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W¥iJC<j:0@^(Ot h 7 4< A — K R « ? $ - / 
£<S£-r5£^fcoT. 7 * A - H 9 ? C 5S k/, 
. 7" Dt _$- % fi--f>-$rA/#yE$»J (Shine 
- D algarno ffi *J % S D E W ) . 5 > A ? 
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■ s *o n 3 fc # , ± E a e ? c « , ^ofiuStcig^' 

ic ^ * 3 . * iSfif icat?n5 0 t(D- 
Sttfiai L/TB, TKi£ ( 2 > Tg?3?n46^ 

c n u . m e s ( i ) t- a t> b n 

TS2*C (2) tCtt, BttSE$)j*afiiJ»R£»2lg 
S5(£&CfSSJSSE5IJr-3-K?n-57^-/KE^J' 



5' 
3' 



LAAI..jb c A TG . 

jGGTACl 
EcoRI Ncol 



Gin Ala 

jC GAC CAA TC$ GCA GTT CGC 
H'aeH AatU 



ggQ S^ TQ QTT ag^ cgt! caa gcg 



Lys Glu Pro Cys Val Giu , Ser 
AAA GAA CCG TGC GTA GAA I AGC 
TTT CTT GGC ACG CAT CTT TCG 



Leu Val Ser 

TTA GTG AGC 

A\f\T CAC TCG 
Hind SI 

Thr Val Thr 

.ACT GTT ACT 

TGA CAA TGA 



Asp Leu Met 
GAC CTG ATG 
CTG GAC TAC 



Ser Pro Glu 
TCT CCG GAG 
AGA GGC CTC 



Gin Tyr Phe Gin 

CAG TAC TTC CAG 

GTC AjTG AAG GTC 
Seal 

Asp Tyr Gly Lys 

GAT TAC GGT AAA 

CTA ATG CCA TTT 



Glu Lys val Lys 
GAA AAA GTT AAA 
CTT TTT CAA TTT 



Gin Ala Glu 
Ate ace GAG 



Leu 

G|Ie GfC C|GG C T C 
Pstl Haeffl 



Ala Lys Ser Tyr Phi 
GCT AAA TCG TAC T. ( 
CGA TTT AGC ATG AA 



he Glu 



TaqI 



Lys 

AAG 

TTC 



Ser Lys Glu Gin Leu Tyr Pro 
TCC AAA GAA CAA CTG ACA CCG 
AGG TTT CTT GTT GAC TGT GGC 



Leu 

:Tt£j_£_i_u . . _ 

GAC TAG TTC TTT CGG CCA TGG 



lie Lys Lys Ala GJy Tyr 
CTl Q ATG , AAG AAA GCC GGT ACC 



Bel E 

Glu Leu Val . Asn Phe Leu Ser 

GAG CTG GTT AAC TTC CTG TCC 

CTC GAC CAAl TTG AAG GAC AGG 
Hinc H 

Tyr Phe Val Glu Leu Gly Thr 

TAC TTC GTG GAA TTA GGC ACT 

ATG AAG CAC CTT AAT CCG TGA 



Gin Pro Ala Thr Gin (slop) (stop) 
CAA CCT GCG ACA CAG TAA TGA 
GTT GGA CGC TGT GTC ATT ACT 



"GCG ~Ci 5' 
Mlul 
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A- 


1 


1 6oer 


5' AATT CCA TGGCG CTGG 3' 


A- 


2 


1 6mer 


TTAGA CGTC AAG CGA A 


A- 


3 


1 6aer 


AGAACCGTGCGT AGA A 


A- 


4 


1 6mer 


AGCTTAGTGAGCCAGT 


A — 


5 


1 6mer 


ACTTCCAGACTGTTAC 


A — 


6 


1 6mer 


TGATTACGGTAAAGAC 


A- 


7 


T 6mer 


CTGATGGAAAAAGTTA 


A- 


8 


1 6mer 


AATCTCCGGAGCTGCA 


A- 


9 


1 9ner 


GCTCCGGAGATTTAACTTT 


A- 


10 


1 7 flier 


TTCCATCAGGTCTTTAC 


A- 


11 


1 7ner 


CGTAATCAGTAACAGT 


A- 


12 


1 6iner 


CTGGAAGTA CTGGCT C 


A- 


13 


1 6ner 


ACTAAGCTTTCTACGC 


A- 


14 


1 7ner 


ACGGTT CTTTCGCTTGA 


A- 


15 


1 9ner 


CGT CTAACCAGCG CCA TGG 


B- 


1 


1 9 ner 


GGC CGAGGC TAA A TCGT A C 


B- 


2 


1 9ner 


TTCGAA A AG TCCA AA GAA C 


B- 


3 


1 9mer 


AACTGACACCGCTGATCGA 


B- 


4 


1 9ner 


GAAAGCCGGTA CCGAGCTG 


B- 


5 


1 9ner 


GTT AA CTTC CTGTCC TA CT 


B- 


6 


1 9 flier 


TCGTGGAATTAGGCA CTCA 


B- 


7 


1 9mer 


ACCTGCG ACA CAGTAATGA 


B- 


8 


1 4mer 


CGCGTCATTACTGT 


B- 


9 


1 9ner 


GTCGCAGGTTGAGTGCCTA 


8- 


10 


1 9mer 


ATTCCA CGAAGT AGGACAG 


B- 


11 


1 9mer 


GAAGTTA ACCAGC TCGGTA 


8- 


12 


1 8mer 


CCGGCTT TCTTGA TCAG C 


B- 


13 


1 9mer 


GGTGTCAGTTGTTCTTTGG 


B- 


14 


1 9mer 


ACTTTT CGAAGT A CGATTT 


B- 


15 


1 4mer 


AGCCTCGGCCTGCA 
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TO?? i : 

A-l — + — A-2 
5' AATTCCATGGCGCTGGTTAGACGTCA AG 
3' GGTACCGCGACCA ATCTGCAGTTC 
«— A-15 — > — 



CGAAAGAACCGTGCGT AGAA 
GCTTTCTTGGCA 
A-l 4 — 
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7Dy^ 2 : 

*— a-4 — >^ 

5' AGCTTAGTGAGCCAGTACTT 
3' CGCATCTTTCGAATCACTCGGT CATGAA 
<— A-1 3 — A-12 



A-5 — » 
CCAGACTGTTAC 
GGTCTGACAATGACTAATGC 
— * A-1 1 — * 
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7D-^ 3 : 

^— A-6 — ► A- 7 

5' TGA TTA CGGTA AAGACGTGATGGAA AAA 
3' CATTTCTGGACTACCTTTTT 
<— A-10 — * — 



— A-8 
GTTAAATCTCCGGAGCTGCA 
CAATTTAGAGGCCTCG 
A- 9 — 
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yo-y 0 4 : 

— 8-1 — 

5' GGCCGAGGCT A AATCGT ACTTCGA 
3' ACGTCCGGCT CCGATTTAGCATGAAGCT 
— B-15 — — B-14 



B-2 

AAAGTCCAAAGAAC 
TTTCAGGTTTCTTGTTGACTGTGG 
— B-13 — * 
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7D'^ 5 : 

— B-3 — 

5' AACTGACA CCGCTG A T CA AGA A AGCCGG 
3' CGACT AGTTCTTTCGGCC 
— B-12 — 

B-4 — B-5 — - 
TACCGAGCTGGTTAACTTCCTGTCCTACT 
ATGGCTCGACCAATTGAAG 

B-11 — » (7) 

TO y 9 6 : 

^ g g 

5' TCGTGGAATTAGGCACTC 
3' GACAGGATGAAGCACCTTAATCCGTGAG 

— B-10 — ► 

B-7 — > 

A ACCTGCGACACAGT A ATGA 
TTGGACGCTGTGTCATTA CTGCGC 
B-9 — B-8 — 

(8) 



h A : 




5' 
3' 


AAT 


TCC 
GG 


ATG 
TAC 


GCG 
CGC 


CTG 
GAC 


GTT 
CAA 


AGA 
TCT 


CGT 
GCA 


CAA 
GTT 


GCG 
CGC 


AAA 
TTT 


GAA 
CTT 


CCG 
GGC 


TGC 
ACG 


GTA 
CAT 


GAA 
CTT 


AGC 
TCG 


TTA 
AAT 


GTG 
CAC 


AG C 
TCG 


CAG 
GTC 


TAC 
ATG 


TTC 
AAG 


CAG 
GTC 


ACT 
TGA 


GTT 
CAA 


ACT 
TGA 


GAT 
CTA 


TAC 
ATG 


GGT 
CCA 


AAA 
TTT 


GAC 
CTG 


CTG 
GAC 


ATG 
TAC 


GAA 
CTT 


AAA 
TTT 


GTT 
CAA 


AAA 
TTT 


TCT 
AGA 


CCG 
GGC 


GAG 
CTC 


CTG 
G 


CA 


3' 
5' 
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m-f h B : 


■5' 

3' AC 


G 

GTC 


GCC 
CGG 


GAG 
CTC 


GCT 
CGA 


AAA 
TTT 


TCG 
AGC 


TAC 
ATG. 


TTC 
AAG 


GAA 
CTT 


AAG 
TTC 


TCC 
AGG 


AAA 
TTT 


GAA 
CTT 


CAA 
GTT 


CTG 
GAC 


ACA 
TGT 


CCG 
GGC 


CTG 
GAC 


ATC 
TAG 


A AG 
TTC 


AAA 
TTT 


GCC 
CGG 


GGT 
CCA 


ACC 
TGG 
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GAG CTG GTT 

CTC GAC CAA 

TAC TTC GTG 

ATG AAG CAC 

CAA CCT GCG 

GTT GGA CGC 

3' 

GCG C 5' 



A AC TTC CTG TCC 

TTG AAG GAC AGG 

GAA TTA GGC ACT 

CTT AAT CCG TGA 

ACA CAG TAA TGA 

TGT GTC ATT ACT 
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1E87735KB, ( E. 
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9, 1072 (1974) ) 'SV&KOyDft^te 
V*, £££*H® KfcWtcft e t?3 C £ "C 8 , 

'c^^^ic^io^n^ns^. *s ? tt $ c £ # 
^4kpapoisvdapo2*o, ^ n e <d 

C(Dil^1&€77^5 h^^^-DBR 3 2 2 1 

* s m » & ss mm m c * -r a o t- 35 o , « t , 

»<bT»6nft77^^Kift#«, PAPO 
A - H tP^o KDAPOA-H 



^tJ:sepAP0isypAP02'i^f$iccn 
a e » a . 

J:S2«Ct<l/T|§'5n§§77^U*^;$' 

<D?5i£. m X tf 7 ;i/ * «; - S D S 16 tfc ft 
( B i rnbo in, H . C. and D o I y, J . , N uc I e i c 
Acids Res.,7, 1 5 1 3 ( 1 9 7 9 ) ) §C 
ftot, 77^U'DNAe»!Rll, « « O M ffi 
B * T 5Q1S O , £W»J«BS©KSS8ISftt&#tE<0 
^M/!)£«i^DNA^Mg?(7)^J^ff^7 
C t(C £ rj ft t- B Z> 9 

SWAUTWSnsraHtcfcttff. g ft £ T & 7 
tfA-H^aBTSfc&lCtt, * R OS & ^ <t £ 
tc > ^<&5liB<0fc«!)<D£«ffi©H?. ffl «: T □ 



<o/i:«>jcffl«r^5n«)*ffffl0a?tt, re tc rs s uc 
i ¥ w # £ a . rihnmizftz* c izftx- & , 

SHM«B*iC<fcaDNA0W»rfflS, S1?^ 
U7-tr, T4 DNA'Jff-t'f^^^fcDNA 
© a fS SQ ffi , 7^o-^>r;i/^^i*^^ > ^'J? 

tt , fit S3 , 7iy-/ujfcffi£tC££DNA0(IllK\ 

t> » » c $ c,^ in* « aeip<7)j£Mge*y ^g&v ! 

^<D77f&}£&&T ( H. C. Birnboimet 
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al.. Nucleic Acids Research . _7 . ' 
1513-1523 (1979) ) &lC£5>Zt 

BBUTfltf, C<DR®&tt. ffl*lf XflB© 0 - 
?n-56<7)T^0, Cfl)3RT-tt» 1W$>A^R 

s x- is & ? n , E^^fl/^y^KOttfflic* 

0 "> ^ * >>l/ 7 J- h* # -> ^ * As * 7 J- ¥ - t: £ * 
o T , Z. <D Jk <D *U m C J; U tf , * fig S S i* ft IC 

(23SICAla) 4)g 3 3 K > <0 iStfc IC N ae I 

sgb, S ^ O * - © E coR I - N ael $'l I® R & B 
BrEtf. PUGT1 SOS (1^1110361 - 
3 1 4 1 5 S ) ©EcoRI-XhoIWIBKJJfW® 
ffiiK-St/DAPOA - Efi»C07'a7/-KA~IIjI 

-0«, tac TD€-5>-, SDKJiJ, bla 

TSiSfff^tt. bla ->^^yu^y^K^3- KT 
&£§<?)SHC7/nA- H >1£ <Z) 311 11^)7^ 
=3K >tfiS«ienTl^fc 

*k s^sko 7 u-u-fr? ns^fnt^ < % tac 
^^)»®H*WT-g|5$n, a fit * is a uk * 



?*Bn08U3-237795 (8) 
IIMtfSS B . Mosaic 

# fr L fc & £ * > A ? « > 7 7 A, * 7 J- K <0 l€ i£ 

±350-7?$v-tf (bla ) 

ga^ii^^TfsU^r^^^ kpsap-o^i^ 

Tea. Ctlli , tac 7 

t/bla tWI/ ^ 7" ^ K (23(®ff)7^/&<£9 

1 50 ( ft H BB 6 1 - 1 5 3 7 8 3 ^) € jg iff. t 
U T , 2 if * O b ! a ^- A/ ^ 7* K C * *£ SR \Z 
ft 5* £ « 'J > X> - [CCGGCCGG] ^l?Ab 
T ± SB b 1 a ->^t/K7^K^5C5t;3is7^yK 

y75XAffllc#rM®7/1?A-n0*tfa&> 5 

OT«, M^tf*l8B*?)^7 A BUSK 

BSWtORft^aBllHJia^W^Tff*. 2 5 S> ft T 
tt If tc * IB B tf ft? 58 T <fc S> „ * «D A {* ffl £ U T « > 
Wa.tf*AaBSK1 2 tfc&JfcO H B 1 0 1 & (H. 
W . Boyer and 0. R ou I I and- 0 usso i x. , 
J . Mo!. Biol., 4_J_, 4 5 9 - 4 7 2 
(1 9 6 9) ) S(fJMl 03tt ( J. Messing 
et al. .Nucleic Acids Res., 9.. 309 
(1981) )^^(«^T-S^, 
± C =fc 0 « 5 n S s js ^ 5? 5 - T- m n & ft ff 

nfcffi£fflfla©J8»«, ft ft ® in i& is & jb « u * 

ffl^TRft^uttfT-ga. ± 52 » ifc <t U T « , 
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0£^£&Ufc DI~K ffilS, KJ*fctt^£ 

W , PHtt5~8<D&5lS, ff£tt7#jB£?fl90- 
^20-43'C(OffiKr, a»»ff»STntf<t 

ra«-cs*. coast, 

ft £ U T « , « at tf Jg » ± ffl , ajff£2/a??2£ 

nc«kt)isiiufc^'j77X/»i», a & tt tt » 

So 

ffl ^ r= . 5(5iSRtt3 7ttU, iS fS 4a T* 3 ffij IH 
SI5SStUTB«I8ftiiD1 . 5 mQ § X ? ^ > . 

Sg3D7i;-iMlmM EDTAttCI O 
mMh'J^fiK (PH8. 0) &&fKZ? JLS - 

^^TiS^^2ff ( l 2 00 006/^, 5 #19 > 

X - x £ AO it , fSI £ C IS IS K # £ , I^^IKL 



WIBIB8U3 -237795 (9). 

> K o a « 9 IC J: 0 Jt ft ^ » * . X IC @ W 5* > A 

K<D«»K*f#ffi£ra»icbT. W^tfSDS- 
PAG EKI<££>#?SE>##f, 7^yK^^fSlC 
<fc&7^/Kt§J£0 3N£, 7^y&v-?x>t>~ 

T' 8 5 . 

1 ftg B 

(New England Biolabs) ^^(O^OI*^ 1 ?, 

C> A « ffi K ( P H 4 . 8) t 2 . 5 \B&m<D1% x 
2 S -As*hQZ % ffi is Kf* O , -80tJT30» 
«±AHtt, ( 1 2 0 00-IK/», 5 

# H > TSC<!:££9DNA£&S^1tT®i|2L 

3. DNAW77>M>Klt»» 
(1 ) T 4 D N A # U > 7 - tf IC cfc * 7? i£ 

67mMh';7ffiS5 (DH8. 8 > > 6. 7m 
Mfiit7^^5/C?/*^ 10mM 2-^l/^7h 
1^-/1/, 16. 6mM&fi&7> : e-'?A* 
6. 7 UM EDTASlf^lmM(73d ATP, 
dCTP, dQTP&adTTP€ttr*ffl«* 
£ D N A @ fl» L , DNA1 WOC^LTUi 
^ht'iSS^TADNA^^^-f ( S fS M 
It H ) £ /)Q 51 , 3 7 "C T 1 &f B3 R Po 2F tt re 0 S 
5 15 S fi W 1 tLfc, R f5** 7 * , liu 52 

7 iy>->Ml&£fcftlCTDNAt®IRUfc. 
(2) S1?'^U7-fi:^5^^ 
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30mMKKtMJ9A (DH4. 6), 50 

BKCDNA*»fl»U, DNA1^giCflbX3 
i-yh^^KOSI^^UT-f (BRLtt 
« ) £ /JQ * X , 3 7 *C T 1 0 ft E S tt /c . 6 
*l£JSifigUMOO^e<tbfc.ifc^x-0. 5M 
E0TA2l/efttf IMh'j^aa (PH8. 0) 

x y - ;u as ?£ £ x D n a £ © ik b rc . 

4. T 4 D N A y tr C <* 3D N A BrtfrciSS 

67mMh»J7«B (PH7. 6), 6. 7m 

il/SV 1 mM ATP5SO*ffittlCDNA*B 
/)> b , DNAUOCWUTiaiyhtft^fi 

OT4DNAU/J-t" £ fia * v 

1 2 *C X- 5 1$ R9 CC ± X « 4 X - % a ± g P5 $ « 
SCti:<fct) DN AS*oo?tit, S^SlSSgg 

ffi 0 . 5 inCIC 5* ?!J i? t!" . C <0 » » iff 0 . 2 mfi C 
T4 D N A y # - tf ^ 3 <^ X l£ £ £ 1* 7c D N A <D 
Sfi>ffi^^e/JQ^, 30ftia*ffibfc. Jfci^T, 

4 2. 5X:£>i££X-30?4>EaM£U. L -brothig 
ilS 1 . 0 mfl £ M x > cn£3 7"C<7>&£if>X-1B* 
BBIUfc. 

Kfflt14^ffi«fcbTigKUfc. 1. 5%^ 

5^ t? L -brothJfcifc tc 7 > £" V y > 5 0 X/ Q / 
wQ 5L \Z -t ^ +t -4 9 V > 2 O ^ Q / nsfi ^f)Q b X 
8HSLfc¥tEJ&iftlC. ±E-C»fcRJ5fi*iSa)S 
85 S O . 2 mQ O €• & 1? , Cn£37 , CT-%&$i 

77^5K*etT2>itt^, 7 > f U > 

5 0W0/BiCXW7h7t-<^U>2 0/i0/iilI 
£&/jQ b L -brothiglfe 4 0 0 nQ^X , 3 7 *C X 
1 2-1 6R^ljJ5gl&SLfc e C n 5 i§ ft ft 



?fn?]03G3-237795 (10) 
tt'lOO^« tbt, E Jo t? 7 «K 
Mf& tH ft £ X D N A £ @ UX b . 

l&iiS§tUT, ^IBHBIOlttXBJM 
1 0 3 fttffl^ fc o 

1S£flBBS«c£ . L -brothifiilS ( l %i\o h h y 
7h>, 0. 5X/^M-XHt2h7n, 
0. 5 % £ it * h M O Zx ) X- , 3 7 *C T . 610 
nmff)t»ttg#0. 25JCfr*$T-ffiSl&8bTig. 

u<0J8««nOnfi*a ft fttt 
(7 0 0 00^/^, 5ft Pol) bXStt^BiRb, 
?K b . :n^0. 1M^ftV^^->9A5mQ 
CJ»»S1*Tft#b, R^TIifrfti (7000 
HiE/ ft, Iftra) fCcfcO^tt^fsliKb, 

^*5>9AiESSffi5naicttS)3i*fc. c n £ ?fc 
^x-30ft^±^jto/^^. a '6 ft at (7000 
@e/ft, iftBa) b x® i**@iR b . MSisiis 

(60000 fe/ft> lOftlH) bTaH***«K 
cniClgSI [50mM^;i/3-;, 1 0 m M 
£ D T A > 25mMh'J^ttfiS (DHB. 0)R 
2 ng/fflfl »J y A , fSSISSffi ] 1 4 mS $ 

da * x as m ar -ff , * * c 3 o ft fia A* E b rc . s ic 
cnics&n [o. 2N*»ikth i ;^i»&c;i 

%Vv9AKf'>^fiSK] © 2 8 nfl «■ JbO A X i£ l# 
b , ft * X 5 ft fS *X H b fc ® iff ffl f 3 M BS 
th'J9A { P H 4 . 8) . KBHffiffl]fl)2 1 
nfl ^ X . **X60fta±&fi§Ebrc o iS ifr ft 
SI (8000®fc/ft, 1 OftB) bX. ±m* 
* 0K 2. 5ffiSfi(1-50ntt)©mx^y-^ 
€«a, - 80tT-30»HttBb, M iC i3 4> ft 
3&(8000ls)f£/ft, 1 O ft IB ) b T it ffi * » 
fco £ n K & IV [0. TMfitHSthU^ARCf 
0. 05MMJ^ISS (PH8. O) ] <D 1 1 nfl 
*UD^T|§^?e, f L'2. 5Sf S (27. 5 
nfl ) <D # X 5? j - JV & m X , - 8 0 *C X 3 0 ft H 
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&E0fc o ^a-SSl^^ (1 2 0000^/ 
ft , 1 5 # IS > UTfcig^&fcfc* 

& tc * teenfc&StCTESffiS [ 1 0 m M h 
'HffiiSS (PH7. 5 ) & C7 1 m M EDTACO 
m fffi ] £4«ojto]a.TS»?i** c n ic JS f b iz ^ 

C?A7Q7< KSlDiJ/aflfgjS^O. 4 2 mQ/JD . 
»SUfc®»*ai?#» (30000 fc/^, 

i o#) UT»af , s«^a5a^^tt 

(5 0 000@fi/», 1 5 tfffl > Ofc 0 
±ffifiiS<fc»«»70K **ttKfllCJ: gift* 

€■ 5 M Jg "ft th'J9A8«TaiDUfc^V7DA 

y - ;u t- 5 - 6 in jfi ft u , :n*5if>9A7 
□ ?^K$"^surc. s^ic/w^y;uA-5 0 
( B iogef A — 5 0 ) ^ 7A^dv h^7,7 -< - 
C 2 . Scmiggx 15-2 Qcci^^ -< X , @ 



?.fKIBSB3-237795 (11) 
S, UV 254 nnc «fe 9&£ii ] k: «fc9J£fcfc'>9^ 

l#5nt«S77^5 KD N Affitt, OD 2 60 
nm3MS C J:^OD 260 = 0. 0 2 2 ^1^0/ mQ 
D N ASijftULT, 0£iJbrc o 

7. 3ry=r*?u*^K0£jR 

'J zS 7> ? U * * K © S A \S , fSlfeV >.& h 'J 
x^x/u^k: J: 9 It £ ore ( H. I to et a I . , 
Necleic Acids R esearch, 1 Q , 1 7 5 5 - 
1 7 6 9 ( 1 9 8 2) ). 

, £T1%&IStf'j;*^L/>t3I§S-X1 
(2 00-400>7->2, /W*7*7hy- 
xttfif) £ 7 5 y x ^;i/fb u re t>o t . 5' -o 

Rx^x/U£:££jS?t>:T;' s ?^L/f>h'lif^ 



5' &<d*jx i-jomzmMziztc. a 

L, fc . 15 tc tr l J P > T- 2 Is! , 7th-h'J/l/T2 

« ^ y 2 O U # ^ K ( C . B roka et a I . 
Nucleic Acids Research.S., 5 4 6 1 - 
5471 ( 1 980) ^^^kr^OiSKL/::) 0) 
h';i^;L7>t-9AjS20«ig^UO^, fa £ #l 

A/Ofy «• ffl ^ T , 4 5 *C I" 2 5 # fe3 

/t'?;/^; v>(7)7h7t: KD77>-trU v 
Stir, *£(6?>*IB££v;*?£t£*:„ 5&lc N 



1B£&m<D 1 9 to •« 7 £ tt o 

o ft ® m s 1? fc , 

» 5 n fc S BS IC % 9)KffSiJCxh^>7 t ^^7- 
V 1 U - 2 - tr »; v > 7 A/ K 4= -> ^ - h <o tr 'J v 
> : * (90 : 10) S £] ^ HO 4 0 "C t 1 5 
8* S3 jft B U fc o ftCfllffi*fi£&«OfcA;*y-;i/ 

f ^ * h ^ m ^ x *r a u , w n. tz m m z z 

Ufc». jpg*SE7Tja«IOfc. C<0?i>*fC 
28%7> : e-77K2. SmQS'/jfl^. ^ ^ ^ @ 
( l^S 8 nnx 1 0 era) K # U , 8 B « , 50- 

6Ot;^?g?§^tc4^ra0iBbTj^i^?-t?rc o r 

P5 IS 7 & > 7>tz7^i£U, 0. OlMh'J 
X5 L /L,7> ; e-'7A-X^KJS7K^?g2m2^^0^ 

iccfc^> m tt<n * v zi z ? i> x ? t' v . mm&$ 
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fctt&iiO: o fc. 

*k < K < fc « c , 25 C ! 8 -> U £ y ( 9 * - 5 

- x a « ) «• ?c « u 7 a (/w*5»Kaii, 

I^y ^7i*, ft IS 1 cmx 3 0 cm) &m ^ T > 18 

EiSaiS&J&^ffl^T, 254 niBT-05i£ff SiiS£lc 
cfcOl^aibs @WtT577^">3.V$iaibfc. 

aa?B2si*^D7h^77^ - ( «tc > r ; o 
*- 9 -xtim^Tfre 0 0 o A^Rtffai*±3aM 

-45^, ^7vr>5? - ;|Sl?i^tfA/660 



^PfflBaB3-237795 (12) 
5?VA/^>h7D^7?-, «lil8:Jf|llia4 4 

Pack O D S - A - 3 1 2 ( iL H ft ^ W ftfl? ?i SI 
0 . 6 coiiSg x 1 5 cm) V m K> , m ftS ig Mf t U T 
W5%-*40%7t»h-MJA//0. IM^flSh 
'Jl^il;7>t-9A*8ifi (PH7. 2) em 

ni^^CT, Cn€-80%#te7fc?g?&T-20# 

ea g fia m u , §g 5? > h =t= ^ h u 9- 10 m it m . n 

C £ 5 S T E * *& K U fc . CO^Q7h^77 
<-tt«l£tl3l-«ODS-A-3 1 2 ^ 7 A J 
lt\ 5%^15 Q /o7th-MJi/0. 1MB 
»h'Jlf;i/7>t-C»i»*i , Slg (PH7. 5) 



Z Ktzis * h =t= "> h 'J ^1/ 7 3 - )\s <0 £ A* 6 & 
^T-?£ e Bfl560%5gS^K-X?y-Vl/£73jg 
ffi*T-<0500 no IC^^S^)feJK«- ay ^ir^ct 

# iff . ^t^Q? h^7 7-< - ^§tUcI^7C 

<a^a»^£r;fU=rj*?u;t^K<D5' $ ft m c 

32 P4)igA£t7£oT1|jfc0fc o 

i) 5' 3£ ffi 32 PQfiRfiHt 

^y^?^L/^f K5^g ( WIS e J8 fi ) * , 
sSSfclOOtffilCSJKO* C <0 ?g & 1 4 2 
C250mMhy^«B(pH7. 6), 50 
mMJS ft lOmM^^^l/^, 



SOmMyf^^U-fh-il/, 5 0 0 m M ffl ft 
a'J^ACIBSKI 2 v Q Z , ft c> T- r - 32 P 
- A T P tK ( 7 v -> r A & Hi , 1 0 uC i 
) 1 AtB SVT4*'J ji^U*9-K*t 

n€37XJT-1B5Ba5C5fftt, 5' * 2& £ 32 P 

T SIS £ ff ± 1* , ftSffSHBSSCfc 
£ 3 T 18 IS I/, (X^T 2 0 x 2 0cbi:W^ 
DEAE-tyi/Q-^7L/-h ( v ^ X U - 

A/fc«. T Polygram J C E L 3 0 0 
D E AE/HR - 2/1 5) C * # y hb, * 

hRNA?-f7V11 OOSSMfcEitayOA 
*?3?S8mi2&U-*4 2 nfl £ & IC 3 7 *C T 2 4 ffi* 

6?.fR*7Mt^-5^5tCI)Q^TiSrS6Ctt», 
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£&£500nrt2<*:T£>o ffi ffl fl$ tt j& b T ffi <^ 
£ J Sffi^T 7 0-8 0TTSIH?ttfc. ± 82 
IHtt, ^->l^>'>7;-il/, U > v G & 

- * - 1 0 cmf£g±tf 5 » T-frfr -p fc a K 
» U? , 7 L/ - h £ '1? 'J is it tr - 'J x > 7 * ;u /> 

n « 2 ig r 15 3 o ft 1 1/ rc a x & 7 y )\j l * m 

6 U , 32 P - & K U =T 7 ? U * ^ K <E> 

7 4< y h(Dffiil^hU-">>^^-A--tC^U 

<to, cn^t)ticurncDEAE-t;i/D 

-77U-h±ICEP*:3ttfc. £P £ ft H 

<0 D E A E - t A/ a - ^ 80 ^ €• K K) % x 3 
y - A> ifc & & , 1MMJX?^7>i-'7A- 

~ft«fi*jSWT-jgaiff-efc. is m ?s © & , a 

OyhZm^Vj. 2 0 0 0CPB ///e t'iSJ: 

L*®m*\ O ns & * 4 0 OQ £ ft K 3 7 "C T* 

* ffl u , K«*7M^^«)«fc-3»c/«]^r?g»2r 
& , ia^5 0 0inC<tT5. IS ffi W ir a 
btffi^S] ?ffl^T7 0-80*CT-gr/3?^ 
Tee JS 53 ® , ^-h7v^^7A^tD, 

####raK?nrc&tc;?g2^e^, 7 Mm?Z 
*Bffi9 5n*IC#tt5nifl±:fL/v>0. 5 no £: 

-^7?-f>?iS, 2. 5 x 3 6cm) O - fiS cja 
& SB £ 7 # y h U Ac . CneSM-f'Jy>* 

- # 1 5 cm& §0 U rc £ C ^ T f?±£ 1* rc-c K 

DEAE-t;i/D-^7U-h (20x20 era) 
5 CGicoftEtcgnBizA/a - 7fl8 



TfBflDS 83-237795 (13) 
ii) Zikx**? ai> b 7 * - • 7 * y # ~ 

Jt f ) T- m 6 ntz 5* ^^ 32 Pl¥.ia^ »J =r 7 

^>h'/U7fa-7S3*CS^B?IKU, ^11 
. lcS^ 2 5 0mMh'^fiK (PHB. 0)5. 
U r 50mMJS{tvy^'>9/*^7K?2S52we £ 
ft)** ICiES7^7^vI^f 7-t' 

- 'J Vtf-^V/W Z*lU£f*3*i£is 1. 5U/ 
rag/ ma ) J^n?nO. 1 yg/jwe , 0. 2 
^g//ic X«0. 5w g//ifi liQ^., 3 7 *C 
T- 3 OftfSfRfaZ ittz e S (5 <0 f? ± tt , 5mM 

EDTA«2/ifiiOitg, 1 OO-CSiS* 

± se jx j£ « <d - sb (3/^e ) $- ik o x , 

* ■£ =; y ? 7 J- v - 9 4 7 VI [^i/V^lS-f- 
7hRNA£-fTVM 09€5M fb * »; 9 

T S 5 t f; 9 h7>3 M >n - A - ( 2 . 5 x 
20cm) 5-6&£iXt£, n^Zfctft 2 Kg<D 

KS^^^f^DEAE-t;L/Q-;.7U 

- h ± C # 1t 5 t! ■ » K tz ;u □ - 7 i£ , 7 y 

DEAE--bA/n-7TU-h^«5S^T-|t) 

1 o cujgffl attrc^. *^y?;*7-r-*-r 

7 VI £ A n 7^ # O . 7 0 -8 0tr« 

2 B* H S M S tt fc . JS IK) t£ , tf-h^v;t7^ 
A £ £ K) % XS7^A^iSHl, K t3 n 5s 7 

i i i ) 7 * i> - * VI/ M - h m 

ft ^ 0^ tC ^ m 2" tf , /K V 7 ? 'J /l/ 7 S K y 3 
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r£T-33$ (A. M. Maxam and W. Gilbert. 
Proc. Natl. Acad. Sci., U SA. 7 4 . 
5 6 0(1977)). 

- it Si (New England Nuclear) (0 v 4= +t 

a - * ;u a - h # $f 4= •> bzm^rz. 

UTiSj&gUfc. SS»»'tt20x 60ciO20 
% »J 7 O V >U 7 ^ K y A/ ( 7 M S 3£ # * ) «■ 

- 'J x > 7 -r ;u> TS#, *-h-75?*^7A 

( - 8 0 -C , -flftJS* ) . 
9 . 7*f Si* »l 

7^a-^y;uia»tt, o. 9 % x tt i . 6 

t r* 7 A - I<0 t& £ 38 is ? * £ €> fi& K 
(2) »C/^T^ffi«ffiW^fllJfiICraU. s r 

K BJi 3 0 ill ( A - 1 ~ A - 1 5 &U8 - 1 - 
B-1 5) £ # , £*©GK>T-£@l§L>>tBh 

1 ^ tC * r Jfi 9 T 39 5) a 

£ o TUSSLE. 

St (2) tCTFT^ffiSKJijattse*, tf7i 

- 'y h A J3l^U*f KA - 

1 5) t^7aiyhB (^'Jrf^L'tfx-K 
B-1-B-1 5) tctftfT, 5?J * £ Hfig U fc. 



15BflBgb3-237795 (14) 
Z±ft&&m t*Z£z> TBESffi 
SCO. 0 8 9 M M J >C * 9 H . 0. 002M 
E O T A 5 § Cr ] £flQ;tT, Jn J» 8» tr T >f 

;u * u fc o * © & * 5-yii/SS^Sj^^ 

^ a - y K 2 ( A § 5 ® ?i SI ) * B ^ , 
£>££%T £ D N A WW'S- O fc„ yj/fl»S 

cd d n a co s as « , m ft <o a y k au # <& y ;u * 

t-f7?Tffl0tt9> 8 tff x a - 7 (3500 
M w * i> h ) tCV>n. TE8ffiH?£®*:L» IS] 

±:lCJ:9f7k?fco lET-S£li?nfcDNA* 
03 1 pAPOA-E^)lS2c 

ecor iwisffi^ejiKffift^BPsciMiBSjR 

»*KKaUffi^5MluIWIfi»3RBaaiiffiST- 

frs^ftift. ^^cosMffi w busk a ( 9 ) 

& V 5t ( 1 0 ) tC T ifi 0 T ft <5 .. 

5$ U fc «£ 5 £ . ^7^-y hAB, Ctl £ fly ffi 
3 ( 3 ) - ( 5 ) C^Ut7P^1-7Dy 
?3tC#tt. i;;772-y h B'tt > C n * tt 
jE a ( 6 ) ~ ( 8 > iCmlsTzTnyfA^ya 

v o 6 tc # ^ , ^ n ^ n sjj /? \z m m l rc a 

lM7a^ (7Q^1-7.D^6) 

«tt»101C^Tifi?)"P35*. @ IC a? 0 N T 3B 
^ fif U T ^ U fc » ffl fi g IS S * ^ U , S 7 □ 

5' *tii7^7i-hS*/7T. 
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bps, * r * v =r* o u *t Kffi>rw 5 • ^ 

Ufco lb, * 'J J 3? ? U * ^ K A - 1 , A - 
9> B-U(fB-8li, ±ffi»ff*ffft 

S , A - 2 , A - 

3 > A - 1 4 & V A - 1 5) C , &*(0 Z2 P - 
DNASR1 ju« «t5, 100mM ATP 
'Jtf — "tfSPStSSrifi C 6 6 0 m M h 
(DH7.- 6) , 66mMffl1fc^$r* 
*sO h . 1 OOfnMvf t^U-f h-fl/Si] 

* 6 0 *ju e U , ~\00-QCD&®tpT2ftf%tt\ 

& T4DNAyff-t?<sffl25fc«> 

2. 5 l - y h€il)D IT, 4 X) T C - (ft S 
/U 7 ^ K y /l/ S ^ & 5J> ^ It ^ , t-h7V^ 

- v hA&tfB0)«52s€-5c7Lfc o 
PAPOU^DAPOZ^^S 

U^^-PBR 3 2 2Cffl&A/fc"'K?5*- 
^DAPOI tU, f§WZT2L-y h B ^ fel 
p B R 3 2 2tcffl^/ v rcA:^5'-^PA P.O 2 

PBR3 22^tflPSB*5&PstI&t/EcoRI 
t , saaufctg. O. 9%7»Q-^y/l/S» 
tfcflJSIrSOT, ft 3 . 6 Okbp COD N A Br 
(A) ^ » fc . CCDDNABfttt" (A> t . t>T 
a - 9 > A , T4 DNAU^-f, A T P & 
■J#-t:K/fcmtg©iBt*igtf, 3 7 T) T- 1 8* 
B3 £ Jo 3 1* T % DNA^iSfaSttfco C <0 S IS 
T-*88SiHB1 01&cr>JfcKfc&*t7£ 

7^^^'J>20^g/nfl€-S/ibUfc^<5J81ia 



(15) 

I*ttDNAaiJ»«^8l80. D N A £• ?g i£l ? 
ttTc. S^^fJD^ftli, 2 0 x 6 0cm, 
0. 3 5 ram/??, 1 200-1 5 0 0Vtb, 
»fi»fcbTTBE«SfjS«ffl^fc, ' 

^7>5^-lCT^9>hl!SiL SOOOcpm 

7 3. — v hAB7D^.1-3, 1f7i-*; h 
B«7a^4-6) ^tO, T4DNAUA 
-t:&tfATP*M*TjIfSRI5*lt«ofc. 

i o % # u 7 o v 7 ^ k y ;u SS sv & Sfi & tc 

CCff)^5«D1tt$4 0 0fflQL -bro thi& it!) £ r 

V 4 9 V > 20 VQ /mztiim I* 
H5CTJEa»S«, 77^5KDNA«I«I, 
ItSb, frJEE&Hpall , P st I £ E coR I <D 

7 U 7 ^ F ffrXR'tittbmiZ £ QMVflst:. 

DAP01, EP6BW0*7'J.-yhA*&*i 

ifc C % DAP02C9teI5KC>?S?3£T£a 
^7i-7 hB^77^^KM?5-PBR 

h b <o c * m ra « , M\uimmmmu&&®tiLt 

fcoT^fctf, DBR 3 2 2 USMluISi!PgB? 
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£■ m IS P B R 3 2 2 tc IS & C? C £ tt T S £ ^ . 

£ ? x , »rDBR 3 2 2 CMiny>jt»-e 

t$AUrc^?5<-pBR3 2 2 - M ! u£ £ T <S 
il b H: . B05> DBR322 ( 1 0 W Q 

DNA) CEcoR I<05^-y hSDDi, 37 
•CT2B*IBI£fi5*1t. 7i/-A'liiij&lCX 

S1*?U7-tr<i:f&ic£f5;*i£X. DBR . 
3 2 2 <D E coR IMKB*33SEffiffi#77>h 
X>K<bttSSCfr:>R:DNAiK)i£»fc. 

T CG A C G C G T C G A C 3' 3 0) 5 ' 5fe 

fit tc 7 * ^7 i - h€-£AUT»fc#yd , :3? 

L/jTfKfiESU, T4DNAUW-t*€-m^ 
C<D£f54SG2?gX-*j&©H B 1 0 1 

5ij s m vt b rr *s % , ^7^--^ hBoj^e^i 
^ re ss ? n re. 

± S2 @ T- » ft: p A P O 1 * • flj IE B £ P s 1 1 
sa*E cor i T-saiiu, 5 % # v ? o y ^ 7 ^ 

K<r^®5\a(ja^JCT.$gO. 1 3 kbp <0 
DNAKIt <C> bfc„ 

|p|tt(CUTDAP0 2*, WHB3S5PstI& 

r/saiit-sasu, 5 % * y 7 0 1 j ^ 7 5 f y 

A/S^i>](fJ?KT, #J 0 . 1 4 kbp (0 D N A ffi 

(D > ra^b^. 

-7d; pBR3 2'2*»IIBB*EcoRI&t/ 
SallT-SQIU, 0. 9 %? 13 a - X? J\s&& 
&0)£KXtt3. 7 1 kbp (DD N AEPrfr < E > 
ISSUE. 

±22Tfcfc 3 fflfl) D N AW* < C> , (D> 
& Lf < E > « T4 DNA'Jtf-tfSffl^Tiitt 



?*naBaU3-237795 (16) 
7^5KDNAPBR 3 2 2 -MlutW«, » 

« bfc. 

#)fEB5R E coR I , Mlul, Sail. Hinf 

ft a u: T to W 0r A * - > fi? Vf b , 6 n rc 
/S?*-tfpBR322<OEcoRIfcillBB3&S2 

C£Oa;^^-pBR322-MIuS-H} 
PSB^PstlRt/MlulT-SaHU, 0. 9%7 
»a-^>f;i/BS\a!filCT,W3. 6 kbp © 
D N A B? < B > SSOfc. * 0) ft . 

C(DBi^tt72Z*y hB, T 4 D N A 'J A' - 
t? £ fi tf , 3 7"CT*1fl5HSfoei*TatSbfco 
C'n**KHHB101<*ICJBW£ftUT, g 
W(DDAP02*fifit2)BI**»fc. 

Jt 32 T- 19 5 n p A P O 2 I* , PAPOU 

E f& 3 tr fc 0 RI5foX-*ttlSHB 1 0 1 & £ Jt; 

H £ & 3 e , 7>tr*>u>»ti^a--€-i§w 

b . ?4>^6CD1ttJ:0772£KDNA£W 
K. «i«bfc. 

OKUT, th7*A-IJafife=i-KT 
5) IS £ IE 5>J * ff T * it ¥ £ J* iS-fc ? , P B R 
3 2 2<7)EcoR I RtfSal I MRBSKSSttft 
B8IC»A5nfc77^^K^^$-OAPOA 

»5nt^i?5i-DAPOA-ElCoe, fl 
*<&MRBJR<W*.tfHDan, AatQ. HaeH 
W) (CfcSWiy^-V, WKa&ftf?*. 5% 

b rc&£ , cntf4SfiSft3. 9 7 kbp (?} t 
h?»KA-n«iBlfi?*WT*SWa)77^ 
^KPAPOA-ET-»*Ct€5tlSb/t. 
±E<$&t/@C^UfcDAP01, PAPO 
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ffi tl £ , Tc r ttTh^t^-<^'J>Kt4*, fn 

Jhl277^^K'S^^-DAPOA-ll5ll 
^3T5^lia®HBl01^ti, 

r E scherichia col i , H B - 1 0 1 , PAPO 
A-I-N0.3J ^dS/TTffKf9 I" & X iff 
®5^9165§ (PERM P-9 1 65) J 

tac.7at-^-, b J a -y cr j- )b 17 p <ot 
Jfg»Cfc^^*Ufc7-1?A - H if £ £ A T £ C 

IC £ o T , bla ^^A/^T-^K^Z^yK 

^WWKiCtt, tac rat-^-tbla y y 

PUGT1 50 ( W H BB 6 1 - 1 5 3 7 8 3 ^, 
Cri^Sf^AElJMI 03^ttiJ5IW^ 
»»9 7 4 8fcbT»I£?nTfc^) t W ffl U 

DUGT1 505)1 frl & B$ & N ru 

IRCf EcoR It-SQlb, 0. 9 % 7 □ - 2 
^ArVamcl&ICTftO. 4 6 kbp CO D N A 

< I > £ m & , £ ik o rc „ 

PBR322^10xig^$ijPgB^ 
D ra I Rtf E coR I T SQI L, , 1. 6 % 7 77 □ 
-^yil/S»aaiCT, ft 3. 2 3kbp £0 

iS22f|0)DNABi^t, ft 3* tlr U > 
*-[5' CCGGCCGG 3' 3 1 u Q t. 
Sr. T4DNA'Jff-tf£ffi^TiI*Sfftt, il 
JS^T-^JE® JM 1 0 3**£f&K*E&£tt, t 



?*G»1B3b3-237795 (17) 

^tasott^/j'i^ffns, « t , # * -§> 1 * 
y a, 

T )£ 9 T 6 9 . K 'S ? 2 - . ± E H * * » 
rc T tz 9> IC, bla ">^tiK7 7 c K(?) 2 311 
0) 7 ^ / & (Ala) CS33K>0)8T\ Gl IS 
84 N ae I V W 0RT- S S «fc 5 iC S3 St £ n te B 

ft&tebla ^^^/U^y^KS-^-K 
ffiMffiB^NaelKKSUfc^Aglia (bla V 7 

* jv^t* ? tsfcv y tt - ttnteSBtiL) <d 

f^7601l*/r577^^KDNA**ai, 

PKTN?i9fc, 

C <D ^ ? 3 - N bla ->^ r 7 u A/^7*7 t K23 
£g<07^/B£<0iSt£U:, my ffi » N ae i s sa 

tE777^K^^^-DKTN^«SlT$ 
*BB®JM103#«: % JiiS/tSISIsllSHilSe 
l»£foI££«Wftffr («!») K 
[Escherichia coli.JM-103. PKTN 
- 2 - 2 J &3S*T-3fft§^ ftSXW(S^^ 
9146^ (FERM P-91 46) J tl 
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T <, S Tc % 4 0 £ is , b I a v ^ ;u ^ y * K 

£ T > 7*A-ESifc? : £5T57^;*^h* 
DAPOA — H <0 1 0 0 * . ©J IS B & A a t II 
T-SaSU, fcCS1**U7-t? (DNA1 
WOCJtlT3i-yM £ E f5 <? 1* & , 5 
C«RB»SalITSaiU, 1. 6 % 7 n - 
^y^SSRftfilCT^O, 2 4 kbp <D D N A Hfi 

m- < k > £ m &tu SKbfc„ cnu, 7 * a - 

DNAHfi/tT-fcS, 

fcC, ±KCDTMSfc p K T N <E.5 U 0 efliffi 
B*JS E coR I BlUN ael f»Ift> 0. 9%7 
ffa-*?fl/5£»I&iCT. £)0. 46kbo (O 
DNAffiK <L> Ufc . 

IC77^^F^^-DUGT1 SOS 



?.?fSlB3tf;3-^37795 (18) 
(1§Slfl261-314l5^, Kll^^ii 
9 7 5*§£OT^J£?nfc*fiS©JM1 03tt 
IC&SSns) COS fclGgg?^ E coR I 

& Cf X ho I T- sa ^ u re , 1. 6 % 7 # a - * 
yA/HSHcl&lC T , ft 3 . 25kbp<DDNA0r 

±E3«<BDNA»Jfr*Etr, T 4 D N A 'J 

JM103tl^^HlElftU, fh^O'JV 

j?5nrc77^5 KDNAC0 5, « * G) M 
(JflS-tfHinc lit?) O 

S77^^K«tac 7d^-?-v bla *^ * 
i^7f h^JSSE5iJSa'7^A-fli3fe?^ 

*\0 9 - P S A P - OT- 355 C & ffi S 3 tlfc . 



T3*ft§g§JM1 03Ha, ;§®i^tlt!5 

rEscherichiacoli,JM-103, PSAP 
- O - 1 1 J ^§gir-if5ES§ rttlHB? 
^91 47§ (FERM P - 9 1 4 7 ) J £ 

XffilW 1 7 4?A-H<3RlK&t/5gK 
0 a»RlBJfc*c*$-pSAP-0€-«*;r* 
*JJ8® J M 1 0 3 

Tffi» 2 ac^Tfi«OK*i8ifi (M-9* 

m 2 m 



N a H 2 P 0 * 
K H 2 POi 
N a C c 
N H * C e 



5. 80 
3. 09 
5,00 
1.00 



jotf (f^ 73tSJ) 5. 00 

tT5»^>Bi 1.0 do 

7ay> 5 0 mo 

$r;u=3-j2* 5. 00 

1 M C a C c 2 ■ 0. 1nfl 

1 M M o C a z * 1 . 0 ma 

xh^+7--f?'J> 2 0 ^ 0 / ag 

H 2 O^^D^T^g^lOOOfBfltT^ 

»j a h ? u - y $ gg sq 

K *C O 2 - *S WT ^>izmm J M 
103ft<Dffti&S?glJiie£, ±ffiffi/*<7)M-9 

3-7-CT-fc«ffiJal&Sl,fc. JftSfflteft. tt4 
ESfS (OD 610 -#>0 . 4) tCT, I P T G 
0. 1 no/nat&*<fc-5K:SS/IOU, 55C|B|«C 



-562- 



(19) 



ftBBBg 63-237795 



m f* J> S <0 S ft % <0 jib £t5 

«5RfarJ8fi$ff±?tt. & ® (ioooo 

El *c / # , 5 # S3 > ^ & . 

y77ZM»«»fc. & m & £ isi a <a 

30mMhU^)SE (PH8. 0) - 20%V 
aai«ffiK£/Ml*.T»»£1*fc. l£ C & IS ® S 
0. 01Mtft«>«fc^tCEDTAJSa*flD5., 
□ -Ji;-5/x-A-T24'CICT1 8001 

/ # t i o # a iss is i* « s u rz o a <t># at 
(ioooo0te/^> 5 a h > s i* $ 

B « 89 s t£ , * 4* 1 5 # P<5 i& E u x a* « K ff 

U fcg; ( 1 0 0 0 0 Is) > 5 # 

Pal) C J: 9 , ±rS?®i:ttSt^^©b^: 0 » 3 

a « IS) S © * ft o rc * €• SO 5. t s m ? t* , i@ § 

SK50f8§UT^5?^^* Ki£ (S. 
Y oshi take et a I . . J . B i ochem, 9_2 , 
1 4 1 3 - 1 4 2 4 (1 9 8 2 ) ) 
T^JitOf^iybfc. 7 # A - H € „ 6M 

i/? - t -A > ^)7L/^^h'l^iAti, * A/ it T* 
1 00f&i^N-t^v'-^v^-4 - ( N - 

* ;i/ 4= -> ^ - tf * . ±ETf^5aOte7?KA- 
& ¥S{*IC ^;i/tt T- 1 : i£&£><£3tc/)Q*> 



^MBgb3-237795 (19) 
S5!ll (1 00W, 50^, 2@)£lTfc^* 
a&0«M5OOOB«/#. 1 0#P«3 ) b 

r s • 

© x>+f-rz*-r^y7^t-<ic^^7?KA-ii 
• <r> m s 

fc 7 * A - tt'SRlVlf-r^-f/x;?'; t^C 

tit, Rjstc^fiUTfiifliw^Sfc. cm*, 

BR IS t: h 7 ?K A — H 1 mg £■ £ S * 1 nfl tc S 

T ?L fl: ? 1£ * cn*Sf5a3^<OSfiRrtCi$M 
U , i^tC2)SP«3StC|3l£^±S2?Ut7/-KA~n 
S«S8fl!>f*»'C£TttMUT, £5t-3@fc£L,, 

( /W * =7 y K ttfi > £ 
x y ;i/ fr 3© It £ ^ > ^ ^ * * ^ ^ - - 7 '* 
A - D«^(**SCf®»€lfe«)fc. 

astt:T*fc«><0RfsraKu as. ft ft is £ £ 

35 ft PS ( /W> K ) tSs£^2Sftl^ ( 7 U - ) 

£ 22 £ O ft: „ BP 6 , 0. 5 % O tin ?3 7 ^7 
(BSA) , 0. 14Mffifb*MJ?AR 
Cf20mM'J>K«ffiiS(PH7. 2>£ft& 
ItbTIB^T, ftth7^A-Ilfiim (1 : 
1 2 0.) 50^2 • MSKflXBS^t ^7^ 

A-nioo^c££Ji&@£tti*> 4 # cr-20 

B$e3 ^ > ^ a - I- U fz IS , 5% ( v/v ) 77 
-c y A/ 7* □ t -r > A (/W*5?MII) 
IOOx/g^W^., K I* IS , SIBTIftHBH 
U . 0. 05% , X->20&tfO. 14M 
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mitt h x ) O 2 OmM V > AS IS ffi H£ 

( D H 7 . 2) ( rPBS-Tw20J 
1raQ£/jQ;i, 3 0 0 0 ©$i/#T- 1 »B2i?l> 
T±3l£l»£bfc. C<D$fF*-2fH}Ja£TC<t: 
C J: 9 ^ A/ # * •> 5f - tf IS tl £ fig 3 £ 

&tsT*&i?^i&<c£#T-src. a k ^ ;u * 4= 

^^-tf«ai7^A-fl100^C (25 no) 

& , PBS-Tw20<D2nrt£J!ja** 3000 

»flF*2lsl»BUT, ESt©^**^-* 
»SS7#A - E*l*£Ofc. 0. 03% 

-U>v75>5iC0. 02M^X>ffi*gffi 
ffi (DH6. 5>200#e*ZlQ;i>fc#l'fc. 
2iST-30^HS?ibt^, 1 NB5STIC*)J0 
it, Kf5€-f?lhff€, 4 9 2 njRT-c^iS^g^S 1 ) 

Sit-, s^th7'i?A-n<fco^5nrcS* 



ftEina 153-237795(20) 
(3) th 7# A - I<?3%Ki 

&C92*JB£f7ft?fc#. uflJi^CB, 7 * A 

-IBs &mzn%& o re. 

m 3 a 

»BW^^?-?S»Tft*BBJM1 038 

<1M: ) 









DSAP-0-1 1 


20. 03± 
0. 86 


27. 38± 
0. 56 



2 0^0/2 CD 7 A - 2^SSa^©SIB€- 
S3 «) . ' 3! fc . 8mrti®#K£tt2 7x/g/e 

flS^IC^S^^niO^Ct^^^fc. C<D7 

fSUfcttST-aj^^flDtjiiiasn*. a ± © c 
£ 9 , * - M c £> r « , ^'J7?X 

AiSa^<&7/iiA-na#i&#Bfc5nfctf, 

II » ^ © » iES « I P T G Ss 0D 1 RS ft c a fr> T 

yticjfliifiiicjtas/ftycittfiasnT 
fis ffl 2 «3KUfc7#A-nftaeit«iww 

© ^^%Km / ^^5-DSAP-0 3 &^WT* 
*HSSi J M 1 03&<7)*B188 



20C *dC30«89i--77->>*-t 

x is s e R ft ? o 

pSAP-0£«^T^^^iJM1 0 3 f* 

L -brothl&iG 4 0 0 note T . 3 7 V T c - £ « 
SO, M-973tf^yfl51S^20e{C/)Q^rco 
taS«- 2OO0fi/»OIHfl L *ftT ; ^ 2 0 

/^©S^^IH^^tfe, 3 7*CT-DH 
6 . 4 £ 0] BP L T f 7 ft o fc „ fiiRtt^6 
4. seiaftc, IPTG^O. 3«0/BCl-ft 
a^Kg^DO, 2B5fsilB)3H*T>C)&§£ 

(D Si*»'5W^U77X/»IJ)«!fiiiJ 

J:J2T-l#5nfci&Sig20c ^, 3 0 0 niQ / 

(8000@«/ 
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■i U4 UJ 7 v ? 8B S U fc tt * , & » 
2 . 6 mo^§ S (D 7 A - H ft £ S 14 ft tf & & S 

r ^ as a* 5<o 

^ 7 ^ - > fc£«k»?D?h?'77-<-, 

EPS, JT^';77XAI^1 Ofi ICO. 6 
Mi£g£&S<fc^£fifi®7>*-?A*/)Q;^ 

A/h3A-/l/J!i7/» ( JRftSSS&SI ,4x10 

cn) K&urc. 0. 3 M fffiffi 7 > * - ^ A 

4 OOtneT'iftjf^s 8.a*4 00aBCT7'1?A 



?*K1BaU3-237795 (21) 
■7h^57-r-^aij65brCo £ n £ « £T tM£ S 
»7AtbT, 7 7 A/ 1 0 (/W*7f F 
it Si ) 2 5 infi . 15fleW1<0<3>lCJ2BOfctf» 
TM$^tf:ifiir3?)7-:?'a7 , J > S # 5 OOragi 

A - ttlaW^oyi^^7^ (2. 5 x 2 5 c<d ) 
tC^lflUT^Jffibfco d (D lAti&S 1)=? . 
± S3 7 A/ h 3 /\' - ;u t§ tfc ?S & a U , 7 'Is A — 
EftSSil%5l^©§3ti:^oO. 1 4 M JS 

( DH 7. 2 > tc T ft ft & , 0. 1 M v u v y 
-JS&*SSr&(pH2. 5)£T®asi*ttfc. 

^rosajs^iMh'j^ u:tpH8. oicEii 

'J -7 A * £ tr O . 1M';>S5(gffiS(PH 

.7. 2 ) tc?3»u> maH?aT-»iiffcL/fc 



G 3 0 0 0SW^7/a ( STftHig&Sl, 7. 5 
x 6 0 0mm> ) ?ffl^Ty;i/Jpj@UT^lbfi:, 
7^A-IIft3KSI4*^r»®**», 20 

a tS & & & > 3^t->-ll/5C 1 8 -3 00^ 

^A(i£#ft:^*tiy, 4. 6X1 50 mm) £83 

^ TciSffi ? a ? h ^5 7 -r - tC <fe 0 

Jt S o" ft: « 7fch-hLMU40%/>*S60?6G) 

El*iaKfcKi£iC<fc9#iSO,"7tfA-]IftiK 

/l/B8th'J9/»«tC1 7. 5 % '"K 'J 7 ^ 'J 
;U 7 ^ K y S 51 ft « & C T # tff L- fc a * © IS 
m> iftir3J:*3l5 5nfcth7^A-IItI3lU(& 
BlC^-A>h'^,TUt, *fc, (SI fit SI « A(C, 
4 N - * 2 > > AS £ /JO A , 1 3 0 *C T* 4 
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